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PURPOSE: A tantalum oxide 
dielectric film formation method 
is provided to improve quality 
and electrical properties by 
forming the Ta205 dielectric film 
using an ALD(Atomic Layer 
Deposition) and an in-situ 
plasma treatment. 

CONSTITUTION: A polysilicon 
layer(21) is formed on a 
semiconductor substrate(20). A 
tantalum oxide dielectric film(22) 
is formed by repeatedly 
performing ALD and in-situ 
plasma treatment processes. 
The tantalum oxide dielectric 
film(22) is then annealed. 
Tantalum ethylate gases are 
used as source gas of the ALD, 
and N20 gases are used as the 
in-situ plasma gases. 
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^•SIAI SIOIM^SiEXII 

3 3I OlfflAI ¥tfS 0f0l£| #136-1 

S 51 £ 6>» A| BC* ? & SJ4S627-72S? # OUH 2- 1 1 09 

A1g^SA|AH2?A1sS1326-17^SOH^M501-2209 


(72) as» 


(74) CHStBi 


(54) sag^ois aa^ 

as* 

S iSS gaf £JA|# N 2 0 »dl*OI XH£I8 OlgShOj &gg^A|0IE gS^i ga»2 

SMi e|§i 3H^2J S^ISi sgoj §m| ^ oi fe BBS^AME SS^ SSI HlgoPI 9\ 

s 5!°sah, oia ^5H & tss &sb^a*oie saot gjeoii aioun, ^gggoi ?ie 
&oii ^i^^EHei onsaiois ^p^rn lhoii ss^ sua &&b^a>oies*s £>pi ^isoii 
gstsm nixief *, ejaius n 2 o ji±m &d\ mu\ lhoii ssai sm Mef*o>« opiais &d\ &mm 
^AfoiEais Befsofsiaie a§ mxishfe a§°s oi^ois! e Ai-oiaoii °ish ssEaioioisi &m 
m^Mo\E.s^s sssm, £Pi aioiss a^ej e^sioi sisib ¥JHi2i bsi^oie ^sqi« g& 
sjfe emu a! e&s^AFoiH ^ss*s o\Msm assie &&s^ak)ie ^aa^s ssaib e 

31 ■ S&SI01 Ol^Oi 51Cf . 

£2d 
^SJCH 

ALD, &i§^MO|E, N20 01 y , fflXI. 

SfAgA/ 

E 1a UUI E 1dfc gaPISOII WtB §i§ 5.AI0IE SSat S§§ UEHIfe BE1E, 

E 2a U XI 2dfe S BS2| 41 A| Oil Oil (OS egg ^AIOIE #30* 3§i UElUb E+ffiE. 

* E2°l ^2¥S0|I CHS ¥I2| £g * 

10, 20 : 

11, 21 : Sdl^£IE^ 

121 - 12n, , 221 - 22n : EEBHOIOI &gg^A|0| E^ 

12, 12', 22, 22' : &SS^AI0IE SSSf 

13, 23 : ^?a^ 
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stssi &/te? 


at ssi m*t 


m soi Jig at j moist mauig 

is arse BfEa :£xi°i ?hhhaiei sao* aaoii s» 52s, as? sahsm^ axis s*f a a 
si e!Ai# n 2 o s^oi- 21 bib oissfw &§rM^AioiE(Ta 2 o 5 ) sa^i tissife gfsoii a© 301 

a. 

DRAM(Dynamic Random Access Memory) §2| &r£*ll § XI Oil AH S3E3h feOISOII U}& §8 32MIAH 

a^§8i am visual ssoi ^oi 23i» ^aoi 9HiiHAiEH3t asswi gsia. oi« ^sh 
ees^ArOiE §2i isaiii Arsswi gao. 

ffB, XH gJSr §f3l S§ *rH(L«» Pressure Chemical Vapor Deposition; LPCVDEs? ga*@ &SS^A r OIE 
^aetg BXHI|s*g(Step coverage)OI SifSrOI 3HDHAIEH2J 2313 PS0I SSISC*. 

Oiei& mmm 8H3 8PI ?|8H aicfillOIOHOne mono layer)*] garSrOJ B^EI^SS 8&AI2J S!X|g S 
*fS (Atomic Layer Deposition: ALD)S 01 S SMI @D. 

E 1a LB XI E lefe §£H3|=?0II DTJg 3HHHAI EH HI 5 g§§ UEILHb. BEJSOICf. 

aH, E laOII EAIS d r 2r &0| ±§§§01 318(10) SOU »£| AI£l5Bf ( IDS gSfSUl HF E 

fc BOE(Buffer Oxide Etchant)H OISSKM X>2tfSaMEA|8UI 3Jg)S 0I|XI^& * &£U0KNH 3 )S?t 
31 Oil AH RTP(Rap id Thermal Process) XH&I& CI. Of 31 AH. £S3§0| 3ie(10)S Oil E dl 4: XI °1 3¥ 

SS°1 £±/Eai°J3§J SOU i£Q §01 gag 51 Sated. 

a§2§ E IbOH EA|£ XxHg S*KALD) B3l2f 2JAIW 2£(0 2 ) Mdr^Of XHSI & SI CHI £|6H 

&^g^AhOIEQf(12')S gSf&Cr. 

S3|2| ¥ B3||» Sm°l A|0|gS SI 01 5mS| A|0|gO>CI EE5|I0ICH°| &&g^M0|EQf(121 ~ 
12n)S g*r8 r e. BXIEI^SOI &&g^A>0IEBKl2')0l g££Cr. 

013IAH, ^±(0 2 ) M£rSDr EtflOII 2| §H S3| &&S^AmiER( 12' )§ ci£ CHI AH OiySfOI 

ssiie! sb^aioie ^s^(i2)s saeo. 

CJME^ E 1 dCHI EAI8 Ur2l SOI S3| ErBB^AhOlE #2^(12) SOU #^S^(13)S S*r8K)J S 

£l*ieiSOKt1)]» &^S^A|0IE SSBK12) » S¥2^(13)0l 3S£ 3HUHA|EH« Sg»CI. 

SfeS UI2f SOI Ol^OUIfe §2H°J 1JXIS §*r ^ai(ALD)^ ^ IBfSDIl Olgtl Blfg^AIOlE 

sasj gfas a§3i sxhsoi b^smi aa. 

tf±£| ygaOl 5JCH &&g^A|0|E ^a&r(12) LH CHI &±(A)3I 2H8MI £| W S«HS, thrfc 
2| frSSr CHILiXPf 5fOf eS^AfOlE SS^(12) LH CHI ^^(B)S| SS0I 0)2 81 a 311 £ICH ¥^2^011 


a bss ^?ia a§ gen 3i^°i ^hi§s shsspi ¥ie ass/H. M£r^D^ si»s §^ ssa 

N 2 0 «£^DFfi OlgSIOl B&S^AfOlE ^S^S g^SfESMI Qfl 3H2^ 23|5j ^^°| if^S 3|» 


St 8 SI W st 3 

3IB ^011 3|^^EHEJ CHiaeilOlM ^^3^« Stfl LHCHI Si^l 8^ &i^^A^IE^S #31 

3I&0H gsfsm nixie ^, pjaiws n 2 o ?\±m m\ isw lhoii sssi sm s&^of» oi^iais 

&^S^A^OIE^S M£r^DrXH£|& Cfg HXISfte SrSES OI^CHS! 5h ArO|gO)l °|oH ^EEaiO|Ci°l 
ege^ArOIESiS i^5|2, &OI AhOISS Cf^&! 2.^ oh 01 1!8I^ ¥^ll°J &&M^AhO|E |?SOtS 
SSSffe E+311 ; * &ggaAJO|= SS^S CHySIOI &lr§^AFO|E &&etm §^S| 

0I8K S BSOI ^Shfe 3|^S0K)«AH S^2| AI^'S ?W 7.W S ^ V S°I Pl^^i A r ^« SOISMI ^Al 
m ¥ 2iS §ES # All 81 SaSPI ¥18101, S &S2| PIS ^g5!§| ^A|0)l« §¥S! E 2a UUI E 
2d« S^SFOI 

E 2a LH XI £ 2dfe S grSSI ^M^AhOlE ^E^i IS g§§ UEfUlfc BBEOIO. 

SiXH, £ 2a0j| EAI8 b|£h SOI 4;§S§0I gga 3I&(20) SOU M£l^'£ie^(2DS g^SH2, HF E 
B0E(8uffer Oxide EtchanDS OlgSFOI XIB^£fS|(EA|6IX| S§)§ (XI 3cl H!J & m. &¥)3| 
OtIAH RTP(Rapid Thermal Process) XI £l£ □ . 01 31 AH. 8l¥g^0| 3IB(20)S Otia£l4i»°l 3? 

SS2I ^^/Eeiiejaif soil meizi soi gga si g^^cf. 
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DISS £ 2bCHI EA|@ §!Xr§ S«KALD)3|- 2JA|# N 2 0 »£[^0> XHdIOII °ISH &±(A)^ Hl^£l 

H tf±(B)2| SSOI 3^1 3HdS §mg^0IE ^2^(22' )S S«r&CK 

a»s gsf(ALD)^ ejAin n 2 o s£^o r x4 ai chi ge* &^#^oie ^aaU22') gsj ssoii en 

§H m CH ^fll^jo^ ^ffl^Q. 

aH. 200TC LHXI 300'C°I D\B SE S! 0.2 Torr UIXI 1 TorrSJ ShOIIAH 170'C UIXI 190"C°J D\g 

&EH2J e^g 0H^ai0IM(Ta(0C 2 H 5 ) 5 )» 8KH ^SEeilOICHSl &&S^Af0IEet(221)S g*f 

6\H m±(U 2 )Dl±m OlgSK* HHXI&Cf. 

0I0UH, oiAI^S &Ifg^M0IE^(221)0l 1^3 SE ^ I3CH£ ^XIorSAH 

10sccm LHXI 500sccm°j N 2 0» 30W UIXI 500W2J RF Er?-I ShOilAH MPSOISf 61-01 0.1S UIXI 102E SSh & 

;u SJaEeiioioi^ s*ts &tr§^A>oiEQM22i)ii HsxHaism a^^^» oi§§^ mxisva. 01 
cat, &;>i e^e^AfoiH sasM22') m^oii afisre &±t= sm^oi e n 2 o ssf^dkmi sish cou 

Co 2 £ g>S§K)1 IH XI Oil °I5H SE6h , &&MSAF0I = ^2^(22') Ul¥2| tf± gig »g»0||b| 

E N 2 0 M£r£DrOII °JoH SjfllSCf. 
6PI2| ¥ 8ms| AFOIS^ 8KH 8rU°l AfOlgOfCf ^2taiOIOi£J e»S^AK>IEQK221 ~ 

22n)oi s^ses exmisssoi ^4=& &&s^ak)ie. saef(22')oi issa. 

E 2c0|| EAIS dh2} U0|. e&g^AK)IE Sast(E 2b°J 22' )S N 2 0 Efe S?p| 

S 650'C LHXI 800°C 8I-0IIAI 10S UIXI 30g §^ OiySFOI IgSfS &&g^AK)|E °£foh (2 2)g |« 

em. 

CH2§ E 2d0|| EAI9 SOI S^g ^0)| #¥£^(23)8 gSrSKM »aifleiSQK21)j» 

AI0IE ^aef(22) 31 &¥S^(23)0| 3HHHAIEHS 1S§ SS6IO. 

S£» 25Hg s gfasj iti^AtoiE saat m& gms sixie §^ gjaai sjai^ n 2 o isf^of 

XH£I« 0I88V0I &ag^A^IE SSOiS E+^EI^SS 8&AI3ID1 feOI &gg^MO| = 

saaj m°j or a a Jtiamoi a?i3 ^si »&aisi ^ ass ^aiohm ssh i^Msm. 

01 #011 AH S agSI J lis Ah#g dr^St 61 Al Oil Oil CEhSJ- ^jgiajog 3|^Sha2U. tiAIOIIb n 

gg§ 91 & 50101 3 fll§!S ¥|& 201 Of^S ^°45^0f »Cf. SEff, & ^ h g°l 3|£ ^0^2) gAho) 

as^ae s *ssi pi^ a^si s?iuioiiah a^tv aaioipi ^s&i oishw 4= sis bjoiq. 
^o\9i eoi & tss &&s^Ahoi= ^aet &aoii 9io\k\, &tfs^AjoiE sa^°j jh 

(57) g?2l S9i 
1 

2 

&^s^afoie sa^ is saoii sjw ah , 

^sssoi Pie ^on Pi^^EHgj &tf oiiiietioiM ±±3i±m ism lhoii §g» s\o\ 
^Ahois^s fe^i ^iboii m^mn mxiei ^. 

eiAi^s NsO J\±m mw moii ss^i §m idf^an cxpiais &sb^a^i = qis #at^ 
□haaie ps mxig^ sise^ oi^cna & ai-oimchi °ish ^etaioioH°j &ss^AjoiEot» is 
§12. A^o|gs a^tf et^sKM s<5fe &wm^MoiE ^aam a^mfe e^i: * 

^^i e&s^AhoiE ^aais wyshoi s§si& &^s^afoie sa^s issib &^ii 
■ s&sffe gar a on °i§} &ge^AFoiE sa^ §s ^s. 

3 

XII 2 »0|| SiWAH. 

^31 i£(5Dfxi£|b 10sccm UIXI 500sccm°l N 2 0S 30W LHXI 500W°I RF Hf^l 8I0IIAH i£|5D[S SKX ^ 
AlSffe 2!S ?§2S Sffe S!XfS gsiSOII 21 & &im^A>0!E SSaf »^ »>g . 

S^?S 4 

Hi 2 er oil aioiAH. 

g+^gs Ah0 |Ee|S gaf6ffe B^lfe 200°C LHXI 30(TC2| J\& g E §y 0 .2 Torr LHXI 1 TorrS) a 

^ SfOIIAH ^Aloffe 51 ^S2S 6^ SIXIS g^gOII S|& &lfg^AfOIE &&<Z{ gfS. 
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S^PS 5 

m 4 mm sioiah, 

SEI*0UH£|A| itl^MOIEatl e*fA|°l gmg s E §j g^jgg 3Q|£ °x|g> 

3 AH ^AlShfe ^§22 81fe S»8 gSfSOII °J5i &BS^AK)IE SS^ IS SS. 

6 

SI 3 SOU Si 01 AH, 

feoi mzi*oniz\m 0.1s lhxi 10s §ei *jai8h= s§ ^§°5 sn= gsigoii &t§ 
^AIOIE ssq*- is gjs. 

S^S 7 

HI 2 SOII 22 01 AH, 

£Pi &&s^Ahoi= sa^i oiyshfe bsi^ n 2 o se^ &± sioiiah ^aish= 5§ ^s^s si- 

fc S»S gstSOII 2| & &gg = AfO|H SS^ SS SS. 
8 

SI 7 SOII Si 01 AH, 

£PI BgB^AWIH ^S^s OiySFfe eaife 650'C LHXI 800°C°J SE 61- CHI AH 10S LUXI 30g 


--10 


13(00^5)5+ tt± ffBtSDt 
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